A family of eighth-order iterative methods for solution of nonlinear equations is presented. We propose an optimal three-step method with eight-order convergence for finding the simple roots of nonlinear equations by Hermite interpolation method. Per iteration of this method requires two evaluations of the function and two evaluations of its first derivative, which implies that the efficiency index of the developed methods is 1.682. Some numerical examples illustrate that the algorithms are more efficient and performs better than the other methods.
Introduction
In this paper, we develop an iterative method to find a simple root α of the nonlinear equation f (α) = 0, where f : D ⊂ R −→ R is a scalar function on an open interval D. It is well known that Newton's method is one of the best iterative methods for solving a single nonlinear equation by using
which converges quadratically in some neighborhood of α. Ostrowski's method [20] , given by
is an improvement of Newton's method. The order increases by at least two at the expense of additional function evaluation at another point iterated by the Newton's method. 
In view of an elementary, tedious evaluation of derivatives of F, we employ the symbolic computation of the Maple package to compute the Taylor expansion of F(x n ) around x = x * . We find after simplifying that
where
Solving system of the equations
125 } thereby we obtain the new fourth-order iterative method 11) and satisfies the following error equation :
Now we construct a three-step iterative method
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We construct an optimal efficiency index with an eight-order convergence for finding the simple roots of nonlinear equations by Hermite interpolation method. We can express f ′ (z n ) as follows: by using the Hermite interpolation on
for the coefficients a i , 0 i 3 and a 3 = 1. The system (2.14) has a unique solution if and only if the Determinant(M z ) = 0,[10]
As, we have
Substituting "A, B,C, D" of (2.17) in (2.16) and simplifying "
By simplifying, we have 19) where
International Scientific Publications and Consulting Services By replacing f ′ (z n ) with approximation in (2.13), we construct a three-step iterative method 
and
by expanding y n about x n , we obtain We similarly find the expansion of f (z n ). 
